group was 13 years. There were significant differences in age-and gender-specific incidence between the undisplaced, displaced, and comminuted fracture subgroups. Twenty-one percent were classified as Allman Group 11. The median age of the patients was 47 years, and there was no difference in age between the undisplaced and displaced fracture subgroups. Three percent were classified as Allman Group 111, and the median age of the patients in this group was 59 years. All three groups were characterized by a significant preponderance of men, and there was a significant increase in the incidence of clavicular fracture, both overall and sports-related, between 1952 and 1987.
According to the Allman' classification, fractures of the clavicle are divided into three groups ( Fig. 1 Several have estimated the distribution of age, gender, and location for clavicle fractures. However, in none of these studies was the at-risk population known, and thus the incidence could not be calculated. This study calculates the age-and genderspecific incidences of the different categories of clavicular fractures in the population of Malmo, Sweden.
MATERIALS AND METHODS
In Malmo, virtually all major injuries including fractures and dislocations are examined at the General Hospital. Radiographs are made at the Department of Diagnostic Radiology, and all radiographs taken at the hospital are classified and filed for easy retrieval. This retrieval system was used in the present study, and the radiographs of clavicle fractures for three different periods were scrutinized to elicit incidence data regarding clavicular fractures in the Malmo population during a period of 35 years.
All The incidence figures in this study were calculated from the average frequencies of fracture in ten-year age-groups and from the average population of MalmB in 1952 , 1962 , 1970 to 1979 , and 1987 .
STATISTICAL METHODS
Differences between groups were analyzed with the Chi square test and discriminant analysis, and decennial incidence changes were measured with a linear trend test4 Group I consisted of 1550 fractures of the clavicle. The median age of this group was 13 years and the age-and gender-specific incidences are shown in Figure 5 . Of the subgroup with undisplaced fractures (n = 814), the median age was six years, with only a few patients older than 20 years. Of the subgroup with two fragment displaced fractures (n = 426), the median age was 16 years, and there was a slight increase in women older than 40 years. The comminuted fracture subgroup (n = 310) differed significantly from the other groups in age-and gender-specific incidence. There were few children, the median age of the patients was 4 I years, and there were significantly more men than women.
RESULTS

Scrutiny of the records at Malmo General
Of the 427 fractures classified as Allman Group 11, the age-and gender-specific incidences are shown in Figure 6 . Although the group as a whole was characterized by a significant preponderance of men, neither the agespecific nor the gender-specific incidence differed between the undisplaced and displaced fracture subgroups.
Of the patients with fractures classified as Allman Group I11 (n = 58), 70% were men. With a median age of 59 years, the patients were significantly (p < 0.0001) older than those in the other Allman groups (Fig. 7 ). There were no significant age or gender differences between the undisplaced and displaced fracture subgroups, though the median age of patients with displaced fractures (65 years) was the highest of all subgroups.
Fracture incidence manifested seasonal variation: significantly more fractures of Allman Group I occurred during the summer (Fig. 8) .
The information given in the patients' records as to the cause of injury improved significantly in quality from 1952 to 1987. Falling to the ground was the most commonly reported cause of clavicular fracture. There was a slight decrease in traffic trauma-related clavicular fractures during the 35-year period, and a significant increase in sports-related fractures (Table 2) . 
DISCUSSION
Because of the comprehensive organization of Swedish health care facilities in general, and because the city of Malmo is served by a single central hospital, Malmo General Hospital, with a meticulous system of case record retrieval, the population of Malmo is eminently suited to epidemiologic studies, and very few cases are liable to be missed. Thus, the present incidence data are probably as complete as can be attained.
Few other data have been published regarding the incidence of fractures ofthe clavicle related to the Allman classification, and only limited comparisons can be made between these findings and those of other studies. Several a u t h o~-s~~~~~. I
' have reported clavicular fractures to account for 5 to 15% of all fractures, though the proportion is higher among children. In the present study, 4% of all fractures treated in Malmo in 1987 were found to involve the clavicle, though the overall age distribution for all types of fractures was not estimated. However, in a comprehensive study of the fracture pattern of children in Malmo, Landid found clavicular involvement in 8%. According to several author~~-'.*.'~ who have estimated the distnbution of fractures of different parts of the clavicle, 50 to 82% of all clavicular fractures belong to Allman Group I, 10 to 18% are Number 300
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Fractures of the Clavicle 131 tions that, irrespective oflocalization, clavicular fractures most frequently result from direct injury with a fall onto the point of the shoulder. They found compressive force approximating body weight, impact speed, and direction of force to be of importance for clavicular fractures. Increased body weight and increased impact speed in various sports injuries might explain the age and gender differences observed between the undisplaced and displaced midclavicular fracture groups. Fractures of the distal end of the clavicle often result from a vertical blow of significant magnitude on the top of the shoulder, displacing the acromioclavicular region distally. ' If the impact speed is low, this injury may result in an acromioclavicular dislocation, especially in young individuals. Fractures of the medial end of the clavicle occur in increasing frequency among the elderly, resulting from heavy direct falls on the shoulder and perhaps also from age-related changes of the clavicle with increasing fragility of the tubular part of the S-shaped bone.
Pannike' reported a general increase in the incidence of all fractures of the clavicle, which he concluded to be related to increasing traffic intensity. This interpretation derives no support from the present study, where no increase was found in traffic-related clavicular fractures from 1952 to 1987. The present results suggest most fractures of the clavicle to be caused by fall injuries. An increase in sports-related clavicular fractures from 1952 to 1987 was also found, perhaps explaining the corresponding increase in fracture incidence in men, as well as the observed seasonal variation with significantly more clavicular fractures during the summer.
From present findings, the following conclusions can be drawn: Fractures of the clavicle constitute approximately 4% of all fractures in an urban population, and constitute 35% of all fractures of the shoulder region. Of clavicular fractures, 76% are Allman Group I, 21% Allman Group 11, and 3% Allman Group 111. There exist significant differences in age-and gender-specific incidences between fractures of different parts of the clavicle. Allman Group I fractures are most common in children and young adults; undisplaced fractures are most common in children: displaced Group I fractures are most frequent in adolescents: and commi- Also, there is a general overall increase in the incidence of clavicular fractures, and fracture incidence manifests seasonal variation. The observed differences in incidence may be attributable to individual and trauma-related factors.
